Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 07-149001 
(43)Date of publication of application : 13.06.1995 



(51)Int.CI. 




B41J 5/30 
606F 3/12 




(21)Application number 


05-320972 


(71)Applicant 


MELCO:KK 


(22)Date of filing: 


26.11.1993 


(72)Inventor : 


TSUZUKI CHIKAU 



(54) PRINTER BUFFER 

(57)Abstract: 

PURPOSE: To store the print data inputted from a 
computer in DMA and to process the control command 
contained in the data. 

CONSTITUTION: A CPU 22 clears an address latch 
circuit 44 or the use of the DMA region of a buffer 
memory 34 to set the command head data of a control 
command to a comparison circuit 42. Next, the CPU 22 
designates the number of DMA transmission bites to a 
DMA controller 40. When the DMA controller 40 starts 
DMA processing, the print data inputted from a data 
input circuit 30 is directly transmitted to the buffer 
memory 34 and, when the data coinciding with the 
command head data appears on an internal bus B during 
the processing of the print data, a latch trigger signal is 
outputted to the address latch circuit 44 from the 
comparison circuit 42 and the address data of the buffer 
memory 34 having the command head data stored 
therein is successively stored in the address latch 
circuit 44, 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The printer buffer which accumulates the print data which are characterized by 
providing the following, and which were outputted from the computer according to the direct- 
memory-access instructions from a processor to asynchronous [ of the aforementioned 
processor / operation and asynchronous ] at buffer memory. The command storage section 
which memorizes the control command which should perform the aforementioned processor. An 
address storage means to memorize the address of the aforementioned buffer memory these 
print data are remembered to be when the control command memorized by this command 
storage section and the aforementioned print data transmitted to the aforementioned buffer 
memory by the direct-memory-access method are in agreement. A control execution means to 
read the print data of the address memorized by the aforementioned address storage means with 
reference to the print data memorized by the aforementioned buffer memory, and to perform 
processing according to the aforementioned control command. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the printer buffer which accumulates the print 
data outputted from the computer to asynchronous [ of the aforementioned processor / 
operation and asynchronous ] at buffer memory according to the direct-memory-access 
(henceforth DMA) instructions from a processor. 
[0002] 

[Description of the Prior Art] Conventionally, the printer buffer has adopted as asynchronous 
[ of an internal processor / operation and asynchronous ] the DMA system which memorizes 
print data to a print buffer, in order to accumulate more the print data transmitted from a 
computer at high speed. Moreover, a highly efficient printer buffer will perform elimination of 
various kinds of functions about a print, for example, selection of the printer which outputs print 
data and specification of priority, number of copies of a print, and print data etc. by decoding and 
executing the control command, if the control command defined beforehand is received. For this 
reason, in advance of printing data, with printing data, a user can only transmit control command 
from a computer, and can operate a printer buffer by remote control. 

[0003] Thus, in the high performance printer buffer, the information which should be outputted to 
a printer, and the information on the control command which should be processed inside a 
printer buffer are intermingled to the print data transmitted from a computer. For this reason, 
the printer buffer carries the hardware which starts control command in the midst which is 
carrying out the transfer storage of the print data by DMA system at buffer memory. It is 
because the processor of a printer buffer is in the state where it was separated from the 
internal bus and the contents of print data cannot be read, when having memorized print data to 
buffer memory by DMA system. Therefore, a certain information processing circuit needed to be 
prepared in addition to the processor. 

[0004] In order to meet this demand, these people have proposed the printer buffer indicated by 
the publication number No. 68433 [ four to ]. If according to this technology a means to detect 
the data of the control command intermingled in print data is prepared in a printer buffer and this 
means detects control command, the interruption which requires execution of the control 
command by which DMA processing was interrupted and detected to the processor will be 
generated. Therefore, the outstanding printer buffer which reconciled high-speed storage of the 
print data based on DMA processing, decode of control command, and advanced features of the 
print work by execution with this technology is offered. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the throughput of a printer improved by 
leaps and bounds, and when the demand given to a printer buffer wanting to perform processing 
of still more nearly high-speed print data arose, the technical problem which cannot fully be 
coped with was found out by processing by the interruption method in recent years. If control 
command is detected during DMA processing, the printer buffer proposed last time will generate 
interruption to a processor, and will require discontinuation of DMA processing and execution of 
control command. Therefore, when much control command is contained in print data, 
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discontinuation will occur frequently to the DMA processing for realizing high-speed data 
transfer, and print data transfer speed will fall. 

[0006] Moreover, considerable time is required for interrupt processing to the above-mentioned 
processor by this actually being received from generating of an interruput signal, and the print 
data outputted from the computer in the processing time may have been taken and spilt. For 
example, if it becomes when print data transfer between a computer and a printer buffer is 
performed in conformity with the telecommunications standard which performs a handshake like 
a Centronics interface, in order not to answer to the print data output from a computer during 
interrupt processing like the above, only the fall of a data transfer rate poses a problem. 
However, when communication of print data was performed without a handshake like serial 
communication, print data might overrun, and print data took, it spilt, and the possibility of 
generating was during interrupt processing. 

[0007] If it was in the latest OA environment especially, the demand of the LAN construction to 
which the communication range of a computer and a printer buffer becomes long was large, and 
it was full of the need of serial communication, and the transfer rate was also improving 
gradually, and solution of the above-mentioned problem was desired. 

[0008] The printer buffer of this invention solved such a trouble, was made for the purpose of 
offering the high efficiency which satisfies a demand of the user improvement in the speed and 
an advancement of whom are enhanced, and the printer buffer of high-speed processing, and 
took the next composition. 
[0009] 

[Means for Solving the Problem] The printer buffer of this invention follows direct-memory- 
access instructions from a processor. In the printer buffer which accumulates the print data 
outputted from the computer to asynchronous [ of the aforementioned processor / operation 
and asynchronous ] at buffer memory The command storage section which memorizes the 
control command which should perform the aforementioned processor. When the control 
command memorized by this command storage section and the aforementioned print data 
transmitted to the aforementioned buffer memory by the direct-memory-access method are in 
agreement An address storage means to memorize the address of the aforementioned buffer 
memory these print data are remembered to be. With reference to the print data memorized by 
the aforementioned buffer memory, the print data of the address memorized by the 
aforementioned address storage means are read, and it is characterized by having a control 
execution means to perform processing according to the aforementioned control command. 
[0010] 

[Function] When the control command memorized by the command storage section and the print 
data of the printer buffer of this invention constituted as mentioned above transmitted to buffer 
memory by the direct-memory-access method correspond, an address storage means 
memorizes the address of the buffer memory the print data is remembered to be. And a control 
execution means reads the print data of the address memorized by the address storage means 
with reference to the print data memorized by buffer memory. Since this print data is control 
command, processing according to this control command is performed. 

[001 1] In addition, even if address information is absolute-address information on buffer memory, 
any of the relative address information embellished by the BEJI information on DMA processing 
etc. are sufficient as it here. 

[0012] Moreover, the general data retrieval technique, such as detecting not only the full 
coincidence with the control command and print data which were memorized by the command 
storage section but the coincidence with information, such as information common to a control 
command system, for example, a command head etc., and print data, is suitably applied to 
detection of control command. 
[0013] 

[Example] In order to clarify further the composition of this invention explained above, and an 
operation, the suitable example of the printer buffer of this invention is explained below. Drawing 
1 is the electrical circuit block diagram of the printer buffer 20 which is an example. A printer 
buffer 20 is constituted by the logical circuit centering on a microprocessor (henceforth CPU) 
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22, it consists of ROM24 which memorizes data, such as a program mentioned later, in un- 
volatilizing. RAM26 which becomes together with this ROM24 and serves as a primary storage of 
CPU22, various I/O circuits, etc., and these circuits are mutually connected by internal bus B so 
that it may illustrate. In addition, this internal bus B is a signal line to which device selection, 
input data, output data, and the various signals of appliance control are transmitted as a 
memory-related signal as the address, read data, write-in data, the various signals of memory 
device control, and an I/O circuit-related signal. In addition, it does not interfere that such a bus 
takes the composition to which even ** transmits these signals for the increase in a signal line 
to a ** sake by time sharing, either. 

[0014] The data input circuit 30 is an input/output interface which delivers and receives print 
data between computers 10, changes the print data which follow various kinds of printer 
telecommunications standards, and are transmitted from a computer into the data format which 
can treat CPU22, and outputs them to the internal bus B to timing suitably. The data output 
circuit 32 changes the data processed by CPU22 into the data format which suits various kinds 
of printer telecommunications standards contrary to operation of the above-mentioned data 
input circuit 30, and outputs them to a printer 15. Moreover, buffer memory 34 consists of mass 
storage elements, accumulates temporarily the print data inputted from the data input circuit 30, 
and outputs this to the data output circuit 32 suitably. 

[0015] The printer buffer 20 of an example was faced memorizing the print data inputted from 
the data input circuit 30 to buffer memory 34, performed well-known DMA processing, and has 
improved data transfer speed sharply. In order to control this DMA processing, DMA controller 
40 is connected to the above-mentioned internal bus B. 

[0016] DMA controller 40 of this example controls the internal bus B by the so-called steel 
mode. That is, if DMA processing is needed, CPU22 will set up the size of a DMA transfer byte 
count (an example 4 K bytes) and a storage page, the transfer starting address of buffer memory 
34. etc. as information required for a demand and data transfer of a DMA transfer. DMA 
controller 40 transmits after that the print data inputted from the data input circuit 30 according 
to the transfer byte count and transfer starting address which are beforehand set up from the 
data input circuit 30 using the period when CPU22 is not using the internal bus B according to a 
print entry of data to buffer memory 34. 

[0017] Furthermore, the printer buffer 20 of this example is equipped with the comparator circuit 
42 and the address latch circuit 44. In a comparator circuit 42, when the criteria data set from 
CPU22 are compared with the data transmitted to buffer memory 34 by DMA processing and 
both data are in agreement, it is the circuit which outputs a latch trigger signal to the address 
latch circuit 44. The address latch circuit 44 which inputs this latch trigger signal is a circuit 
which latches the address information of the internal bus B when a latch trigger signal is 
inputted, and memorizes the address information with 16 FIFO (henceforth FIFO) methods. 
Moreover, the overflow terminal OF of the address latch circuit 44 is connected to the 
interruption terminal of the above CPU 22, and the DMA halt terminal of DMA controller 40, and 
when 16 or more address information exceeding storage capacity is inputted, while outputting a 
signal from this overflow terminal OF and stopping DMA processing. CPU22 is made to execute 
an overflow interruption program. In addition, in anticipated use, even if there is much generating 
frequency of the control command in printing data, possibility is a low very much and 
accumulating 16 or more commands with unsettled CPU22 hardly produces that FIFO overflows. 
In addition, what is necessary is just to prepare FIFO further, when much control command is 
predicted. 

[0018] The various programs like the following are beforehand memorized by ROM24, and the 
printer buffer 20 of this example constituted as mentioned above operates as follows. In case 
.drayyjD£_2 requires the DMA processing whose CPU22 are the flow chart of a DMA demand and 
an executive program, and used the internal bus B for DMA controller 40, it is performed during 
execution of a DMA transfer. If processing of this program is started, the DMA processing after 
clearing DMA field use of the address latch circuit 44 or buffer memory 34 will be equipped with 
GPU22 (Step 100). 

[0019] Then. GPU22 sets 2 bytes of data "@B" as criteria data to a comparator circuit 42 (Step 
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110). Here, 2 bytes of data "@B" are the common data added to the head of the various 
commands to the printer buffer 20 of this example, and data of the so-called command head. 
That is, to the printer buffer 20 of this example, print number of copies is specified or the 
control command of specifying the printer which wishes print work is described after the 2-byte 
data "@B" of a command head. 

[0020] In this way, when all preparations for DMA processing are completed, CPU22 points to a 
transfer byte count, the transfer starting address of buffer memory 34, etc. as initial-setting 
information for DMA to DMA controller 40 (Step 120), and makes the DMA transfer in steel 
mode start. If a DMA transfer starts, although CPU22 performs 130 or less-step processing, it 
will be explained in detail after explanation of operation by the DMA transfer about this 
processing. 

[0021] If DMA controller 40 starts DMA processing based on a DMA demand, the DMA transfer 
by the usual steel mode will be performed, and the print data inputted from the data input circuit 
30 will be asynchronously transmitted to the direct buffer memory 34 with CPU22. And when the 
data which are in agreement with the command head "@B" set by the comparator circuit 42 into 
the print data by which a DMA transfer is carried out in the midst of this DMA processing appear 
in the internal bus 8, a latch trigger signal is outputted to the address latch circuit 44 from a 
comparator circuit 42. and the address information of the buffer memory 34 the command head 
"@B" was remembered to be is memorized one by one by the address latch circuit 44 with a 
FIFO method. That is, the address information of the buffer memory 34 the command head "@B" 
was remembered to be is completely accumulated in hard at the* address latch circuit 44, without 
making CPU22 completely intervene. In addition, what is necessary is to memorize this to the 
predetermined address and just to refer to later, in case the address of a high order is set up. 
when the address information in a DMA transfer serves as a local address in a transfer page. It 
is good also as composition which combines the high order address with FIFO and memorizes it 
from the first 

[002'2] While the above processing is performed by the DMA transfer. CPU22 judges whether 
data are set to FIFO (Step 130). If FIFO is not empty, the data of FIFO, i.e., the address data 
with which the software command is saved, will be read (Step 140), and the data of the address 
will be read (Step 150). Next, this data is analyzed and it judges whether it is the command which 
should be processed by the input side of a buffer (Step 160), and in being data which should be 
processed by the input side, it executes this control command (Step 170). The processing which 
should be performed by the input side, and the processing which should be performed by the 
output side exist in a software command. The processing which should be performed by the input 
side is processing which clears immediately the contents of a buffer including the data for 
example, under present printing. Processing of the clearance of a buffer clearing the break 
pointer of data or subsequent ones also exists. In this case, what is necessary is just to save the 
previous software command to the predetermined field of a buffer. **** [ the processing which 
should be performed by the output side / the printer which is for example, a printing place ] — 

[0023] Especially when data are not set to FIFO (Step 130) and the set command is not a 
command which should be executed by the input side after executing control command or (Step 
160), control command is not processed, it judges whether the DMA transfer was completed 
(Step 180), and 130 or less-step processing is repeated during continuation of a DMA transfer. 
[0024] Next, the processing which prints out the printing data accumulated to buffer memory 34 
is explained using the flow chart of drawing 3 . If processing of this program is started, CPU22 
will check a series of print data storage fields stored in buffer memory 34 by DMA processing 
(Step 200). The start address which reads data is set to the address counter of CPU22 by this 
processing. Then, processing which reads data from the field directed to the address counter is 
performed (Step 205). 

[0025] Then. GPU22 judges whether the read data are a software command (Step 210). When it 
was not a software command, i.e., it is judged that it is printing data, the usual print processing 
which outputs the data to the data output circuit 32 is performed (Step 220). 
[0026] On the other hand, when the data read at Step 210 are judged to be a software 
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command, it judges whether the command is a command which should be processed by the 
output side (Step 225). In being the command which should be processed by the output side, for 
example, the change command of the printer which is a printing place, it performs control 
according to the command (Step 230). 

[0027] In this way, if processing of the stored data of the buffer memory 34 directed in the 
address counter is completed, the content of an address counter is incremented (Step 240), and 
it will return to the aforementioned step 205 until the same processing is completed about all 
data read-out ranges. 

[0028] Thus, the data by which the DMA transfer was carried out to buffer memory 34 are 
analyzed one by one, and in the case of the software command which requires execution at the 
time of an output, corresponding processing is performed, and the other data are judged to be 
printing data and are outputted to a printer from the data output circuit 32. Therefore, although 
the information outputted to a printer by DMA processing and the information on control 
command are intermingled and it is stored in buffer memory 34, in read-out of the mixture data, 
control command can be separated and extracted simply and certainly, and it becomes possible 
to perform control according to the control command inputted through the data input circuit 30 
from the computer 10 by CPU22. 

[0029] Drawing 4 is the flow chart of the interruption program executed when overflow occurs in 
the address latch circuit 44 which plays an important role in this example like the above and 
interruption occurs to CPU22. In addition, possibility that possibility will be a low very much and, 
as for CPU22 accumulating 16 or more commands while it has been unsettled, overflow will 
occur like this example in the address latch circuit 44 which can latch 16 address data by the 
generating frequency of the control command contained in the data usually inputted from a 
computer is a low very much. 

[0030] Like the above-mentioned, the address latch circuit 44 is demanding a halt of DMA 
processing from DMA controller 40 simultaneously with this overflow interruption, and control of 
the internal bus B is left to CPU22. Then, CPU22 checks a print entry-of-data situation to the 
data input circuit 30, it judges whether print data are yet transmitted from the computer, and 
transfer of print data checks whether the handshake performs or not (Step 300). That is, when 
transfer of the print data between a computer 10 and a printer buffer 20 is performed without 
the handshake, the situation that print data are independently transmitted to a target on the 
other hand from a computer is continuing a halt of DMA processing. On the other hand, when 
transfer of the print data between a computer and a printer buffer 20 is performed by the 
handshake, the print data input to the data input circuit 30 is interrupted by computer- 
processing. 

[0031] then, when it judges that the existence of a handshake was judged by the following step 
310, the handshake was taken, and transfer of print data was performed Future print entries of 
data are performed by the program control between which it was placed by CPU22, without 
performing DMA processing. Print data are memorized to buffer memory 34, detecting the 
information and distributing to the predetermined field of RAM26, when the command head "@B" 
is contained in the print data inputted (Step 320). 

[0032] On the other hand, since the control command taken and spilt by the input side is 
analyzed by the program by the side of printing data output ( drawing 3 ) even when print data 
are inputted without the handshake at Step 310, the delay of the response to a command does 
not produce fault in execution of the printing data of a certain thing, or a command. 
[0033] [f it is in the handshake state which was mentioned above and which does not have the 
possibility of problem generating in transfer of print data though it interrupts and overflow of 
data generates a printer buffer 20 in the metaphor address latch circuit 44 by the program, it will 
become possible to receive future print data. Moreover, a printer buffer 20 can output that to a 
computer, when there is possibility of overrun of print data, and it can stop the print entry of 
data automatically. 

[0034] According to the printer buffer of this example, as explained above, or since 2 bytes of 
data comparison is performed by high-speed hard processing and control command is detected, 
the control data included in print data can be separated and processed certainly and correctly 
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by DMA processing and synchronization. Therefore, it can be satisfied [ with executing separated 
control command certainly ] of the demand of the advanced features which operate a printer 
buffer 20 by remote control not to mention inputting print data into buffer memory 34, and DMA 
processing of the maximum high speed being realized, without interrupting the once started DMA 
processing. That is, a printer buffer 20 can input print data, without performing program control 
which needs the considerable processing time like interrupt processing of CPU22, and when print 
data are inputted by high-speed serial communication without a handshake, it can respond with 
sufficient speed of response. 

[0035] Moreover, even if it is the case where the address information temporarily memorized by 
the address latch circuit 44 overflows, a print entry of data can be continued and useless data 
communication which is not can be realized. 

[0036] In addition, although the command system of control command was unified and 2 bytes of 
command head "@B" is detected in a comparator circuit 42 in this example in order to simplify 
and accelerate processing, the control command of the another kind which belong and is not in 
such a command system can also be extracted by preparing two or more such comparator 
circuits. 

[0037] Moreover, in order to simplify processing when overflow of address information occurs in 
the address latch circuit 44 in such a case, DMA processing may always stop, and you may 
transmit the message which tells overrun generating of print data to a computer. In this example, 
although a part of analysis of control command was performed at the time of a DMA transfer, 
carrying out collectively, after the DMA transfer of printing data is completed, and attaining 
simplification of analysis does not interfere, either. 

[0038] Although the example of this invention was explained above, as for this invention, it is 
needless to say that it is embodied by the mode which is not limited to such an example at all 
and does not deviate from the summary of this inventions, such as what the header of the 
composition and control command using DMA transfers other than steel mode equips with 3 
bytes or more of composition, and which becomes various. 
[0039] 

[Effect of the Invention] When the control command by which the printer buffer of this invention 
was remembered to have explained above by the command storage section, and the print data 
transmitted to buffer memory by DMA system are in agreement, an address storage means 
memorizes the address of the buffer memory the print data is remembered to be. And with 
reference to the print data memorized by buffer memory, a control execution means reads the 
print data of the address memorized by the address storage means. Since it can judge that this 
print data is control command, processing according to the control command is performed. 
Therefore, not to mention storing print data in the maximum high speed by DMA processing at 
buffer memory, the printer buffer of this invention performs complicated processing according to 
control command certainly, and functions as high efficiency and a printer buffer of high-speed 
processing. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the electrical circuit block diagram of the printer buffer which is one example of 
this invention. 

[Drawing 2] It is the flow chart of the DMA demand program performed in CPU of the printer 
buffer. 

[Drawing 3] It is the flow chart of the print program performed in CPU of the printer buffer. 
[Dra wing 4] It is the flow chart of the interruption program executed in CPU of the printer buffer. 

[Description of Notations] 

10 — Computer 

15 — Printer 

20 — Printer buffer 

22 — CPU 

24 — ROM 

26 — RAM 

30 — Data input circuit 
32 — Data output circuit 
34 — Buffer memory 
40 — DMA controller 
42 — Comparator circuit 
44 — - Address latch circuit 
B — Internal bus 
OF — Overflow terminal 
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